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Abstract 
 
It is often assumed that low levels of teacher self-efficacy (TSE) leads to negative outcomes, 
including burnout; however, the temporal order of the construct predictions has rarely been 
examined. We used an autoregressive cross-lagged panel design to examine whether TSE and 
burnout are concurrently associated with each other, whether TSE predicts future burnout 
levels, and/or whether burnout predicts future TSE levels. An initial sample of 3002 Croatian 
teachers (82% female) from across three educational levels (i.e., elementary, middle, and 
secondary schools) with varying years of teaching experiences (M=15.28, SD=10.50) 
completed questionnaires on their levels of TSE and burnout (exhaustion and disengagement) 
at three time points (at approximately six-month intervals). We found that burnout has a more 
prominent role in predicting future levels of TSE than TSE does in predicting future levels of 
burnout. These findings challenge the theoretical and empirical conceptualizations assuming 
that TSE is a predictor of burnout. Policies and interventions that focus on decreasing teacher 
burnout rather than increasing TSE levels may be best.  
 
Keywords: teacher burnout; self-efficacy; teacher effectiveness; teacher retention; structural 
equation modelling 
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Educational Impact and Implications Statement 
To assist in teacher retention and development, policies and interventions have often focused 
on increasing teacher self-efficacy (TSE), under the untested assumption that low TSE is the 
root cause of negative outcomes, such as burnout. We found in our analyses, using an 
autoregressive cross-lagged panel design consisting of an initial sample of 3002 Croatian 
teachers (82% female), that burnout has a more prominent role in predicting future levels of 
TSE than TSE does in predicting future levels of burnout. That is, researchers, practitioners, 
and policymakers may find focusing on decreasing teacher burnout more beneficial than on 
increasing TSE levels.  
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Teacher self-efficacy and burnout: Determining the directions of prediction through an 
autoregressive cross-lagged panel model 
Many countries are experiencing a teacher shortage crisis (e.g., Buchanan et al., 2013; 
Sutcher, Darling-Hammond, & Carver-7KRPDV9ODKRYLü-âWHWLü	9L]HN9LGRYLü
2005). To tackle this problem, large international agencies have been developing policy 
guidelines to assist in attracting, developing, and retaining teachers (e.g., Education for All 
Global Monitoring Report and the UNESCO Education Sector, 2015; Organization for 
Economic Cooperation and Development, 2005). Recruiting more teachers is a commonly-
used strategy to address the teacher shortage crisis (UNESCO Institute for Statistics 2016); 
however, a shortage will persist as long as there continues to be high rates of teacher attrition 
(Ingersoll, 2002).  
7HDFKHUV¶LQWHQWLRQWRTXLWDQGtheir subsequent attrition are often believed to be 
consequences of teachers experiencing burnout (Chang, 2009) and experiencing low self-
efficacy (Wang, Hall, & Rahimi, 2015). In this light, various strategies have been proposed 
targeting factors associated with burnout and self-efficacy (Tschannen-Moran & Hoy, 2007; 
Vandenberghe & Huberman, 1999). However, although these two constructs have often been 
examined together, the nature and the directionality of their association have not been 
established. That is, it is unknown whether low teacher self-efficacy (TSE) causes burnout 
and/or burnout causes low TSE, although the former association is often assumed to be true. 
Understanding which construct is the antecedent and which is the consequence is important 
for effective policy development and intervention implementation. As such, this study 
examines the nature and the directionality of the associations between TSE and burnout using 
three-wave longitudinal data. 
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Burnout 
The teaching profession is perceived to be one of the most stressful professions 
(Johnson et al., 2005), involving numerous tasks (e.g., class preparation and classroom 
management) and interactions with multiple groups of people (e.g., students, colleagues, and 
parents; Jensen, Sandoval-Hernández, Knoll, & Gonzalez, 2012). One indicator of its 
stressfulness is the high attrition rate; some researchers have quoted as high as 40-50% in the 
first five years of teaching (Darling-Hammond, 2010; Ingersoll, 2003). Indeed, unmanaged 
prolonged exposure to occupational stress can lead to burnout (Maslach, Schaufeli, & Leiter, 
2001).  
Burnout is a multidimensional construct defined by the dimensions of exhaustion 
(physically, affectively, and cognitively) and disengagement from work and people 
(Demerouti, Bakker, Vardakou, & Kantas, 2003). Although Maslach and colleagues (2001) 
specified diminished personal accomplishment as the third dimension of burnout, various 
theoretical and empirical studies have challenged the validity of this dimension (see 
Demerouti & Bakker, 2008 for a review). Hence, we consider two dimensions of the burnout 
construct (i.e., exhaustion and disengagement) DQGUHFRJQL]HWKHFRQVWUXFW¶V
multidimensionality by modelling these two dimensions in separate analyses in this study.  
Experiences of the symptoms of burnout can have a plethora of negative effects on 
teachers, students, and schools. For example, one can experience mental health difficulties, 
such as low self-confidence, low self-esteem, and clinical depression (Schonfeld, 2001) and 
display diminished abilities to tolerate student misconduct, which can potentially magnify 
student behavioral problems (Huberman, 1993; Lamude & Scudder, 1992). Furthermore, 
student academic achievement can be negatively affected (Arens & Morin, 2016; Voss, 
Wagner, Klusmann, Trautwein, & Kunter, 2017). At the school level, teachers experiencing 
burnout symptoms can be more frequently absent from work (Schonfeld, 2001), which 
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necessitates finding substitute teachers that has administrative and financial implications for 
the school. Furthermore, some researchers have claimed that burnout symptoms can be 
contagious² it can spread to colleagues (Bakker & Schaufeli, 2000) and negatively affect 
general staff morale (Leithwood, Menzies, Jantzi, & Leithwood, 1999). The seriousness of 
these effects is bolstered by findings that burnout levels are relatively stable over time 
(Hakanen, Schaufeli, & Ahola, 2008; Pas et al., 2012; Schaufeli, Maasen, Bakker, & Sixma, 
2011). Thus, it is important to investigate the ways that WHDFKHUV¶H[SHULHQFHVRIH[KDXVWLRQ
and disengagement can be prevented and/or ameliorated by studying its associations with 
other factors and constructs. 
Teacher Self-Efficacy 
A construct that has often been studied in this light is teacher self-efficacy (TSE; Zee 
& Koomen, 2016). TSE, grounded within the social cognitive theory (Bandura, 1977), is a 
WHDFKHU¶VEHOLHIRIKRZZHOOWKH\DUHFDSDEOHRIFRQGXFWLQJSURIHVVLRQ-related activities, such 
as managing the classroom and using instructional strategies (Schwarzer, Schmitz, & 
Daytner, 1999; Tschannen-Moran & Hoy, 2001). TSE levels are affected by various teacher, 
classroom, school, and leadership factors. For example, Fackler and Mamberg (2016) 
examined 14 OECD countries in the Teaching and Learning International Survey (TALIS) 
dataset to assess the effect of these factors. Fackler and Mamberg found that teachers had 
higher levels of self-efficacy when they taught students with higher records of academic 
achievement, the teacher themselves had higher levels of socioeconomic status, were working 
under principals with greater years of work experience, and were working under principals 
with a greater sense of instructional leadership style.  
Zee and Koomen (2016) reviewed previous studies on the associations TSE has with a 
variety of classroom processes, student, and teacher outcomes. Overall, they found that 
students taught by highly self-efficacious teachers were more academically successful, were 
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more motivated, and had more positive attitude towards learning, school satisfaction, and 
achievement confidence across educational levels. Furthermore, these teachers were more 
satisfied with their jobs and experienced less job stress, which are said to mediate the effects 
some factors have in contributing to burnout (Grayson & Alvarez, 2008; Schwarzer & 
Hallum, 2008). As with burnout, TSE levels seem to be relatively stable over time (e.g., 
Holzberger et al., 2013; Pas et al., 2012). 
Teacher Self-Efficacy and Burnout 
The negative association between self-efficacy and job burnout is a well-established 
finding (Aloe, Amo, & Shanahan, 2014; Skaalvik & Skaalvik, 2010). For example, a meta-
analysis reported that across occupations, self-efficacy was negatively associated with job 
burnout with an average effect size of -.33 (Shoji et al., 2016). The study also reported that 
the association was stronger for teachers (-.38) than for health-care providers (-.26). In fact, 
Zee and Koomen (2016) found in their review of self-efficacy levels in teachers that TSE has 
been consistently negatively associated with burnout, with effect sizes ranging from -.17 to -
.63.  
Although some researchers have modelled self-efficacy and the dimensions of 
burnout to be concurrently associated constructs (e.g., Skaalvik & Skaalvik, 2010), other 
researchers have attributed low TSE levels as the root cause of burnout (Cherniss, 2017; 
Leiter, 1992). Such conceptualization is driven by the assumption that teacher motivation 
variables are antecedents of occupational well-being and effective teaching practices (e.g., 
Kunter et al., 2013; Richardson, Karabenick, & Watt, 2014), especially given that they are 
relatively stable constructs (Praetorius et al., 2017). Empirical studies using mediational 
analyses exemplify this assumption. Studies have investigated the link between TSE and 
burnout using mediators such as job stress (Schwarzer & Hallum, 2008), instructional 
practices and student stressors in the classroom (Martin, Sass, & Schmitt, 2012), and 
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difficulties related to the classroom (i.e., student diversity and misbehavior; Betoret, 2009). 
Although researchers have often assumed a unidirectional association (i.e., from TSE to 
burnout dimensions), the possibility of a different direction of prediction has rarely been 
examined. One reason for this absence may be due to the difficulty of obtaining longitudinal 
data and in using advanced statistical techniques to thoroughly test and compare multiple 
models with different permutations of the predictive paths.  
+REIROO¶V(1989) Conservation of Resources Theory suggests that the association 
between self-efficacy and dimensions of burnout may not necessarily be unidirectional. 
According to this theory, individuals strive to obtain, conserve, and build resources for their 
positive well-being. Depleted resources result in stress that can manifest physically, 
emotionally, and/or psychologically. In this light, the prolonged exposure to stressors without 
resource replacement can result in low levels of self-efficacy and low levels of motivation 
and commitment to the job. Such a state can then lead to one being emotionally exhausted 
and detaching themselves from work. Similarly, individuals experiencing a prolonged state of 
resource depletion can become exhausted and disengaged, and are thus less likely to restore 
their personal resources. Such a state can then lead to one experiencing low self-efficacy. As 
such, one who is low in resources may concurrently experience exhaustion, disengagement, 
and low self-efficacy and the cycle of experiencing these symptoms can perpetuate in the 
future.  
There is an emerging body of evidence that challenges the assumption that TSE is an 
antecedent construct. For example, Holzberger, Philipp, and Kunter (2013) (2013) found 
using cross-lagged structural equation analyses that TSE did not longitudinally predict the 
two dimensions of student-reported teaching quality (cognitive activation and learning 
support). Rather, high student-reported teaching quality dimensions longitudinally predicted 
high TSE. Similarly, Praetorius and colleagues (2017) found using a cross-lagged auto-
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regressive model that TSE did not longitudinally predict student-reported teaching quality 
(classroom management, cognitive activation, and learning support). Rather, high teaching 
quality longitudinally predicted high TSE. These two studies indicate that TSE can be 
considered an outcome construct. However, these empirical studies were very similar to each 
other in that they both studied German secondary mathematics teacher populations and used a 
very similar outcome measure. Thus, whether this finding would generalize to teachers with 
other characteristics (e.g., country, instructing educational level, and subject area) and to 
other outcome variables (e.g., dimensions of burnout) is yet unknown. 
Some preliminary evidence indicates that burnout appears concurrently with and even 
precedes TSE. Brouwers and Tomic (2000) measured three dimensions of burnout (emotional 
exhaustion, personal accomplishment, and depersonalization) using the Maslach Burnout 
Inventory (MBI) over two time points at intervals of five months. They compared the model 
fit statistics within synchronous (construct from the same time point) and longitudinal models 
(construct from Time 1 predicting another construct at Time 2) and found that emotional 
exhaustion was associated with TSE at the same time point. Furthermore, TSE was associated 
with personal accomplishment at the same time point and predicted future levels of 
depersonalization. Brouwers, Evers, and Tomic (2001) reported that TSE predicted the three 
burnout dimensions in a closing sequence; namely, TSE predicted emotional exhaustion, 
which in turn predicted depersonalization, which in turn predicted personal accomplishment, 
which in turn predicted TSE. Together, these studies indicate that burnout can be both 
predicted by and predict TSE. However, their interpretations should be approached with 
caution as they drew causal conclusions though they used cross-sectional data. As such, in 
order to accurately determine the nature of the association between TSE and burnout, it is 
important to use a longitudinal study implementing a full-panel design that can test the 
reciprocal associations. 
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Autoregressive cross-lagged panel models (Campbell, 1963; Kenny, 1973; Kenny & 
Harackiewicz, 1979) using data from multiple time points allow us to test such reciprocal 
associations between the two constructs. These models have been previously used to study 
the directional nature of constructs, including job demands, job resources, burnout, and work 
engagement (Hakanen et al., 2008) and parental involvement and student mathematical 
achievement (Hong, Yoo, You, & Wu, 2010). This type of analytical approach has not been 
used so far to examine the directional association between self-efficacy and burnout. Thus, 
we use cross-lagged panel models based on three-wave longitudinal data to examine whether 
low TSE is concurrently associated with exhaustion and disengagement, whether low TSE 
causes exhaustion and disengagement, and/or whether exhaustion and disengagement causes 
low TSE.   
Moderators and Covariates of Teacher Self-Efficacy and Burnout 
The association between TSE and burnout has often been examined without 
considering factors that may moderate this relationship or impact the levels of the two 
constructs. Although studies have examined the stability of each of the constructs alone (e.g., 
Hakanen et al., 2008; Holzberger et al., 2013; Pas et al., 2012; Schaufeli et al., 2011), studies 
have not yet examined whether the TSE±burnout dimension associations are invariant across 
time and teacher demographic variables. Examining moderators such as time, gender, career 
stage, and instructing educational level are particularly important to assess the 
generalizability of the findings.  
Additionally, there are patches of evidence suggesting that gender, years of teaching, 
and instructing education level may be covariates of TSE and the dimensions of burnout. 
More specifically, female teachers tend to have lower levels of TSE (Skaalvik & Skaalvik, 
2007) and higher levels of burnout (Skaalvik & Skaalvik, 2007; Skaalvik & Skaalvik, 2017) 
than male teachers. Years of teaching experience is negatively associated with TSE (Skaalvik 
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& Skaalvik, 2007) and positively associated with burnout (Skaalvik & Skaalvik, 2009). TSE 
levels also seem to vary across instructing educational levels. Klassen and Chiu (2010) 
examined three domains of TSE (instructional strategies, classroom management, and student 
engagement) and found that kindergarten teachers have higher levels of classroom 
management self-efficacy than Grade 1 or 2 teachers and kindergarten teachers have higher 
levels of student engagement self-efficacy than teachers instructing higher grades. Evidence 
on whether levels of the dimensions of burnout differ across educational levels seems to be 
lacking.  
Overview of the Current Study 
Using an autoregressive cross-lagged panel model with longitudinal data on TSE and 
the two burnout dimensions (i.e., exhaustion and disengagement) collected at three time 
points, we aim to clarify the nature and the directionality of the associations between TSE 
and the burnout dimensions. Given the lack of evidence on the differences in the associations 
between TSE and the dimensions of burnout, we outline our hypotheses such that we do not 
expect different results between exhaustion and disengagement.  
First, we assess the causal ordering of the TSE±burnout dimension associations by 
determining the nature of their associations across time and within a single time point. 
Specifically, we examine whether TSE and burnout are concurrently associated with one 
another, whether TSE predicts future burnout, and/or whether burnout predicts future TSE. 
We hypothesize TSE and burnout will be associated with each other at the same time point 
(H1). Moreover, we hypothesize that current TSE levels will predict future TSE levels (H2) 
and current burnout levels will predict future burnout levels (H3). Furthermore, we 
hypothesize current TSE levels will predict future burnout levels (H4) and current burnout 
levels will predict future TSE levels (H5).  
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Second, we examine the invariance of the structural paths in the final cross-lagged 
path model across four factors. Specifically, we examine whether the TSE±burnout 
dimension associations vary across (a) time, (b) gender, (c) career stages (i.e., early-, mid-, 
vs. late-career), and (d) instructing educational levels (i.e., elementary, middle, vs. secondary 
school). Given the limited number of studies exploring these questions, and thus without 
evidence that these associations may be moderated by these four factors, we tentatively 
hypothesize that we will reject the hypothesis that the strength of the TSE±burnout dimension 
associations will vary across time (H6), gender (H7a), career stages (H7b), and instructing 
educational levels (H7c). 
Lastly, we examine the structural paths between TSE and the two dimensions of 
burnout, after controlling for the three covariates (i.e., gender, years of teaching experience, 
and instructing educational level). We hypothesize that the associations specified (i.e., H1-
H5) will remain the same, even after controlling for the covariates (H8-H12).  
Method 
Participants and Procedure 
A full panel design based on three time points was employed. At the first wave of data 
collection (Autumn, 2015), a convenient sample of 3002 Croatian teachers (82% female) 
across 135 state schools located in various parts of Croatia voluntarily participated in the 
study. At the time of initial data collection, they were, on average, 41.75 years old (SD = 
10.44) and had, on average, 15.28 (SD = 10.50) years of teaching experience. Following Gu 
and Day¶V (2007) grouping procedure, teachers were split into three groups of experience 
levels in order to enable the test of invariance of the hypothesized associations across the 
career stages. Under this grouping, at Time 1 there were 802 early-career teachers (8 years 
of teaching experience), 1412 mid-career teachers (9-23 years of teaching experience), and 
667 late-career teachers (24 years of teaching experience). Others did not provide 
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information regarding years of teaching experience. In terms of instructing educational levels, 
867 teachers taught at elementary level, 1056 at middle school level, 935 at secondary school 
level, and remaining teachers either did not respond to this item or taught students at multiple 
educational levels (e.g., both middle school and secondary school). Consistent with other 
studies on Croatian teachers HJ-XJRYLü0DUXãLü3DYLQ,YDQHF	9L]HN9LGRYLü, 
we did not ask for their ethnicity since Croatians are largely ethnically homogeneous.  
Schools were recruited with the assistance of chiefs of the County Councils of School 
Psychologists (n = 12), who contacted the school psychologists under their supervision and 
informed them about the research project. After receiving consent from the school 
psychologists, the chiefs delivered to the research team the list of schools whose teachers 
agreed to voluntarily participate in the research. Approximately 50% of the teachers from the 
listed schools completed the questionnaire at the first assessment point, which is considerably 
higher than in previous studies on teachers (e.g., Mertler, 2003). For each of the three time 
points, questionnaires were sent to schools via postal service and distributed to the teachers 
by the school psychologists. After approximately two weeks, the school psychologists 
returned the completed questionnaires to the research team. Teacher responses over the three 
time points were matched using specially created codes known only to the teachers in order 
to preserve their anonymity. 
Attrition Analysis 
Of the initial sample (N=3002), 1525 (51%) teachers left at the second assessment 
point (Spring, 2016) and 1081 (36%) teachers left at the third assessment point (Autumn, 
2016). Therefore, an attrition analysis was conducted to test the extent to which the teacher 
dropped out was related to either the covariates (i.e., gender, career stage, and educational 
level) or to the substantive variables (i.e., TSE, exhaustion, and disengagement). To test the 
sample structure in terms of gender and educational level across the three time points, a series 
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of chi-squared tests was conducted. Using Time 1 as a baseline measure, male teachers were 
less likely than female teachers to participate at Time 2, Ȥð = 11.36, p < .01, and at Time 3, 
Ȥð = 11.89, p < .01. The ratio of male and female teachers did not change from Time 2 to 
Time 3, Ȥð1) = 1.00, p > .05. Concerning the educational level, there was a higher number of 
elementary teachers and a smaller number of high school teachers at Time 3 than at Time 1, 
Ȥð = 40.49, p < .01, and at Time 2, Ȥð = 28.13. However, there was no difference in the 
ratio of teachers at the different educational levels between Time 1 and Time 2, Ȥð (2) = 5.81, 
p > .05.  
Next, we tested whether teachers who dropped out at different time points differed in 
their years of teaching experience and the substantive variables (i.e., TSE, exhaustion, and 
disengagement). Series of t-tests were conducted to compare the teachers who participated or 
dropped out after different time points. Compared to teachers who participated at both Time 1 
and 2, those who dropped out after Time 1 had slightly higher levels of TSE, t(2944) = -2.09, 
p = .037, d = .08, and lower levels of exhaustion, t(2906) = 3.607, p = .001, d = .14. There 
were no statistical differences between teachers who participated at all three time points with 
those who dropped out after Time 1 or Time 2. Lastly, a comparison of teachers who 
participated at all three time points with teachers who dropped out after Time 2 and teachers 
who dropped out after Time 1, again showed significant differences in their levels of TSE, 
F(2, 2943) = 3.10, p = .045, and exhaustion, F(2, 2909) = 6.62, p = .001. LSD post hoc 
analysis showed that teachers who participated at all three time points had higher initial levels 
of TSE (p < .05, d = .10) and lower initial levels of exhaustion (p <.01, d = .14) than teachers 
who dropped out after Time 1. In addition, teachers who dropped out after Time 2 also had 
higher initial levels of exhaustion when compared to teachers who dropped out after Time 1 
(p < .01, d = .16). No other differences regarding substantive variables were found. Detailed 
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information on teacher demographics and substantive variables across measurement 
occasions are presented in the Appendix.  
The results of the attrition analysis indicated the justifiability of including the 
demographic covariates in the main analysis to control for their potential effects on the 
substantive variables. In addition, even though there were some statistically significant 
differences in TSE and exhaustion between completers and non-completers (which can be, at 
least in part, attributable to a large sample size and consequently great statistical power of this 
research), the effect sizes were quite small (d < .20; Cohen, 1988) and, thus, unlikely to 
seriously bias the results. Therefore, it was decided to proceed with the full information 
maximum likelihood procedure (FIML; Enders, 2010) in order to handle the missing data, 
which is an appropriatHPHWKRGWRPDQDJHPLVVLQJGDWDLQORQJLWXGLQDOVWXGLHV-HOLþLþ
Phelps, & Lerner, 2009).  
Measures 
This study was part of a larger research SURMHFWDLPHGWRLQYHVWLJDWHWHDFKHUV¶HPRWLRQ
and emotion regulation, its personal and contextual antecedents, and effects on teacher 
functioning (%XULü%XULü	0DFXND%XULü3HQH]Lü	6RULü%XULü
6OLãNRYLü	0DFXND%XULü6OLãNRYLü	3HQH]LüD%XULü6OLãNRYLü	3HQH]Lü
E6OLãNRYLü%XULü	0DFXND. To answer the research questions from this study, 
data on teacher demographics, TSE, and the burnout dimensions was used. The descriptive 
statistics and Cronbach alphas for these three groups of measures administered across the 
three time points are presented in Table 1. 
------------------ 
INSERT TABLE 1 ABOUT HERE 
------------------ 
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TSE was measured using the Teacher Self-efficacy Scale (TSE; Schwarzer et al., 
1999) which consists of LWHPVDVVHVVLQJWHDFKHUV¶SHUFHSWLRQRIWKHLUHIILFDF\in job 
accomplishment, skill development, social interactions with students, and coping with job 
stress. Teachers gave their responses on a 4-point scale ranging from 1 (not at all true) to 4 
(exactly true). An example LWHPLV³,DPFRQYLQFHGWKDW,DPDEOH to successfully teach all 
UHOHYDQWVXEMHFWFRQWHQWWRHYHQWKHPRVWGLIILFXOWVWXGHQWV´  
To asses burnout, the Oldenburg Burnout Inventory (OLBI; Demerouti & Bakker, 
2008) was administered. OLBI consists of two dimensions: exhaustion (n = 8; sample item: 
³During my work, I often feel emotionally drained´DQGdisengagement (n = 8; sample item: 
³Lately, I tend to think less at work and do my job almost mechanically´ Teachers rated all 
items on a 4-point scale ranging from 1 (strongly disagree) to 4 (strongly agree).  
Statistical Analyses 
Five sets of statistical analyses were conducted using Mplus 8.0 (Muthén & Muthén, 
1998±2017), consisting of two sets of preliminary analyses and three sets of main analyses. 
The preliminary analyses aimed to (a) establish the measurement invariance across time and 
(b) establish the measurement invariance across the three moderators (i.e., gender, career 
stage, and educational level). The main analysis aimed to (c) test the relevance of the first- 
and higher-order autoregressive and cross-lagged paths; (d) establish the structural invariance 
of the final cross-lagged path model across time and the three moderators; and (e) examine 
the stability of the structural paths of the final cross-lagged path model, after controlling for 
gender, years of experience, and educational levels.  
The parameters in all models were estimated using the robust maximum-likelihood 
estimation method. The quality of model fit was assessed using four criteria: comparative fit 
index (CFI), Tucker-Lewis index (TLI), root-mean-square error of approximation (RMSEA), 
and standardized root-mean residual (SRMR). Traditionally, CFI and TLI values above .90 
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and .95 indicate acceptable and excellent fit, respectively (Hu & Bentler, 1999), while 
RMSEA values lower than .06 and SRMR values lower than .08 are indicative of good fit 
(Browne & Cudeck, 1993). To evaluate the measurement invariance, the Satorra-Bentler 
scaled chi-square difference test (TRd) was calculated to examine whether the difference was 
statistically non-significant, although a statistically significant value can also be attributed to 
its high sensitivity to large sample sizes (Marsh, Balla, & McDonald, 1998). Moreover, ǻCFI 
DQGǻ506($FULWHULDZHUHXVHGZLWKSUHIHUHQFHIRUPRGHOVZLWKORZHUYDOXHV
(Chen, 2007; Cheung & Rensvold, 2002). In addition, when choosing the best fitting 
structural model, AIC values were considered ² an increase of AIC > 10 suggests a worse 
fitting and essentially an unacceptable model (Burnham & Anderson, 2002).     
We examined the two dimensions of burnout separately in our analyses in order to 
model the multidimensional nature of the construct, to avoid problems with multicollinearity, 
and to reduce model complexity. Furthermore, even though the data used in this study have a 
hierarchical structure (i.e., teachers are nested within schools), all analyses were conducted at 
the teacher level only due to the negligible ICC1 values, which ranged from 0.003 to 0.012 
for all substantive variables across all time points.  
Preliminary analyses 
Pearson correlations. Pearson correlation coefficients were calculated between TSE, 
exhaustion, and disengagement at all three time points. 
Measurement invariance models. A necessary condition to be able to conduct the 
following main analyses is to establish the measurement invariance of the TSE±burnout 
dimension associations across time (i.e., three time points). The scale items were used as 
indicators of each of the three latent variables (i.e., TSE, exhaustion, and disengagement). 
The residuals of these scale items across the three time points were allowed to correlate with 
each other to control for systematic measurement errors (Marsh & Hau, 1996). As a further 
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necessary condition for the main analyses, we also examined the measurement invariance of 
the models across the three moderators (i.e., gender, career stage, and educational level).  
To establish a sufficient amount of measurement invariance of the latent constructs, 
the configural invariance and metric invariance must be achieved prior to testing the 
invariance of the structural paths (Byrne, 2012). A configural invariance model is less 
restrictive than a metric invariance model, as only invariance of the configuration of the 
associations between the latent constructs and their indicators has to be established. In a 
metric invariance model, the factor loadings are equivalent across tested moderators in 
addition to configural invariance (Byrne, 2012).  
Main analyses. 
Higher-order autoregressive and cross-lagged path models. In order to determine 
which type of model best describes the relationships between TSE and the two burnout 
dimensions, and so be able to examine H1-H5, two sets of four structural models were 
specified, tested, and compared to each other. The four structural models were: (a) a full-
forward model, which includes both first- and higher-order stability and cross-lagged paths 
(M1); (b) a model, which includes first- and higher-order stability paths but only first-order 
cross-lagged paths (M2); (c) a model, which includes first-order stability paths and first- and 
higher-order cross-lagged paths (M3); and (d) a model, which includes only first-order 
stability and cross-lagged paths (M4). It should be noted that in each of the models, TSE was 
specified to correlate with a respective burnout dimension within a single time point. These 
models are depicted in Figure 1.  
--------------------------------------- 
INSERT FIGURE 1 ABOUT HERE 
--------------------------------------- 
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Structural invariance models. To examine H6 and H7a-H7c, the invariance of the 
autoregressive and cross-lagged paths of the best fitting structural model (among M1-M4) 
were tested across time and the three moderators (i.e., gender, years of experience, and 
instructing educational levels). The models, in which stability and cross-lagged paths were set 
to be equal in size across these four factors, were compared to the baseline models where 
these structural paths were allowed to freely vary across these four factors.  
Final cross-lagged path model with covariates. To examine H8 to H12, the three 
demographic variables were introduced as covariates in the best fitting structural models. 
More precisely, TSE and dimensions of burnout at Time 1 were regressed on teacher gender, 
instructing educational level, and years of teaching experience.  
Results 
Preliminary Analyses 
Pearson correlations. Pearson correlation coefficients were calculated for the 
manifest variables assessed at all three time points. As can be seen in Table 1, TSE was 
negatively associated with both exhaustion and disengagement. This pattern of association 
remains stable both within a single time point and across time. Additionally, slightly higher 
levels of exhaustion were reported by female teachers at all three time points (r = .11, r = .06, 
and r = .06, respectively) and by more experienced teachers at Time 1 and Time 2 (r = .07 
and r = .07, respectively). Lastly, more experienced teachers reported somewhat higher levels 
of TSE at Time 1 (r = .07). 
Measurement invariance models. In order to test the measurement invariance of 
TSE±Exhaustion and TSE±Disengagement models across time and the three moderators, a 
series of models were tested. The fit statistics of these models are presented in Table 2 and 
Table 3. It should be noted that all the models, regardless of the imposed restrictions, 
demonstrated either excellent (i.e., RMSEA and SRMR) or acceptable fit to the data (i.e., CFI 
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and TLI). It should be noted that traditional criteria are found to be overly strict for complex 
data (Heene, Hilbert, Draxler, Ziegler, & Bühner, 2011), as they were in this study.  
--------------------------------------- 
INSERT TABLE 2 ABOUT HERE 
--------------------------------------- 
The tests of TSE±Exhaustion models showed that, based on most criteria, the metric 
invariance models did not demonstrate worse fit than the configural invariance models, and 
these results held across time (75G ǻdf=32, p<.01; ǻ&), ǻRMSEA=.000), 
gender (TRd=56.55, ǻdf=54, p>.05; ǻ&), ǻRMSEA=.000), career stages 
(75G ǻdf=108, p>.05; ǻCFI=.000 and ǻRMSEA=.000), and educational levels 
(75G ǻdf=108, p>.05; ǻ&), DQGǻRMSEA=.000). In addition, setting factor 
loadings to be equal in TSE±Disengagement models also did not result in any substantial loss 
in model fit when compared to the less restrictive configural models with regard to time 
(TRd=50.06, ǻdf=32, p<.05; ǻ&), DQGǻRMSEA=.000), gender (75G ǻGI 
p>.05; ǻ&), ǻRMSEA=.000), career stage (TRd=117.19, ǻdf=108, p>.05; 
ǻ&), 1 and ǻRMSEA=.000), or educational level (75G ǻGI p<.05; 
ǻ&), 2 and ǻRMSEA=.001). Even though in some model comparisons statistically 
significant values of Sattora-Bentler scaled chi-square difference tests were obtained, they 
can be attributed to high sensitivity of the chi-square test to large sample sizes (Marsh et al., 
1998) as it was the case in this study. Thus, it can be concluded that sufficient amount of 
measurement invariance was achieved across all analyzed moderators, which justified the 
subsequent tests of structural invariance.  
--------------------------------------- 
INSERT TABLE 3 ABOUT HERE 
--------------------------------------- 
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Main Analyses 
Higher-order autoregressive and cross-lagged path models. We tested the 
hypothesized structural associations depicted in Figure 1 via cross-lagged Structural Equation 
Modeling. As can be seen from Table 2, all tested TSE±Exhaustion models demonstrated 
similar model fit; however, fine-grained differences can be observed in AIC values. More 
specifically, in comparison with the full-forward model (M1), removing the second order 
cross-lagged paths (M2) did not result in a loss of model fit (ǻCFI = .000, ǻRMSEA = .000, 
ǻAIC = .214). When compared to the full-forward model (M1), both the model with the first- 
and higher-order cross-lagged paths but only the first-order stability paths (M3), and a model 
that includes only the first-order stability and cross-lagged paths (M4) had a worse fit, at least 
based on ǻAIC values (ǻCFI = .003, ǻRMSEA = .000, ǻAIC = 104.935 and ǻCFI = .003, 
ǻRMSEA = .000, ǻAIC =109.335, respectively). In addition, models M3 and M4 also had a 
worse fit when compared to the more parsimonious M2 model (ǻCFI = .003, ǻRMSEA = 
.000, ǻAIC = 104.721 and ǻCFI = .003, ǻRMSEA = .000, ǻAIC = 109.121, respectively). 
Considering a negligible difference between the full-forward model (M1) and the more 
parsimonious M2 model that includes both the first- and higher-order stability paths but only 
the first-order cross-lagged paths, the latter model was chosen as the best fitting one.  
Similar conclusions could be drawn in regard to findings from TSE±Disengagement 
structural models. As results in Table 3 indicate, M2 model did not fit the data worse 
compared to the full-forward model (M1; ǻCFI = .000, ǻRMSEA = .000, ǻAIC = 4.825). 
However, a loss of the model fit was observed when contrasting M1 to more parsimonious 
M3 and M4 models (ǻCFI = .003, ǻRMSEA = .000, ǻAIC = 77.551 and ǻCFI = .003, 
ǻRMSEA = .000, ǻAIC = 102.201, respectively). Moreover, M3 and M4 models showed 
worse model fit when compared to M2 as well (ǻCFI = .003, ǻRMSEA = .000, ǻAIC = 
72.726 and ǻCFI = .003, ǻRMSEA = .000, ǻAIC =97.376, respectively). As with the TSE±
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Exhaustion models, the model that includes both the first- and higher-order stability paths but 
only the first-order cross-lagged path (M2) was chosen as the best fitting model due to its 
greater parsimony when compared to the full-forward model (M1).  
In summary, the best fitting model was that which was in full support for H1 to H3 
but in partial support for H4 and H5. Specifically, TSE and the burnout dimensions were 
indeed associated with each other at the same time point (H1), current TSE levels predicted 
future TSE levels (H2), and current burnout levels (both exhaustion and disengagement) 
predicted future burnout levels (H3). Current TSE levels predicted future burnout levels but 
only for one burnout dimension at one time interval (i.e., TSET1 to DisengagementT2), which 
partially supports H4. Furthermore, current burnout levels (both exhaustion and 
disengagement) predicted future TSE levels only for adjacent time points (i.e., Time 1 to 
Time 2 and Time 2 to Time 3), which partially supports H5. 
Structural invariance models. After establishing the best fitting models representing 
the structural relationships between TSE and the two dimensions of burnout (i.e., M2), we 
tested whether the stability and cross-lagged paths were sufficiently invariant across the four 
factors (i.e., time, gender, career stage, and educational level). As expected, and as shown in 
Table 2 (Models 13 to 20), the model fit indices in the TSE±Exhaustion M2 model did not 
worsen when the paths were constrained across time (ǻCFI = .001 and ǻRMSEA = .000; 
H6), gender (ǻCFI = .000 and ǻRMSEA = .000; H7a), career stages (ǻCFI = .001 and 
ǻRMSEA = .001; H7b), and educational levels (ǻCFI = .000 and ǻRMSEA = .000; H7c). 
Similarly, as expected and as shown in Table 3 (Models 13 to 20), the model fit indices in the 
TSE±Disengagement M2 model also did not worsen when the paths were constrained across 
time (ǻCFI = .003 and ǻRMSEA = .001; H6), gender ǻCFI = .000 and ǻRMSEA = .000; 
H7a), career stages ǻCFI = .000 and ǻRMSEA = .001; H7b), and educational levels (ǻCFI 
= .000 and ǻRMSEA = .000; H7c). Thus, the longitudinal structural paths between TSE and 
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the burnout dimensions seemed to be equivalent across time, gender, career stages, and 
instructing educational levels, which were in line with our expectations (H6 and H7a-H7c).  
Final cross-lagged path model with covariates. The covariates of gender, years of 
teaching experience, and instructing educational levels were introduced in the best fitting 
structural M2 models as exogenous variables at Time 1. The model fit indices after 
introducing covariates are shown in Table 2 (Model 21) for the TSE±Exhaustion model and 
Table 3 (Model 21) for the TSE±Disengagement model, while their regression coefficients 
are presented in Table 4.  
--------------------------------------- 
INSERT TABLE 4 ABOUT HERE 
--------------------------------------- 
TSE correlated negatively with both dimensions of burnout at each time point, in 
support for H8. Namely, TSE correlated negatively at each time point with exhaustion (rT1 = -
.43, p < .001; rT2 = -.33, p < .001; and rT3 = -.38, p < .001) and with disengagement (rT1 = -
.56, p < .001; rT2 = -.46, p < .001; and rT3 = -.46, p < .001). Furthermore, current TSE levels 
predicted future TSE levels (ȕ = .299 to .626) and current burnout levels predicted future 
burnout levels (ȕ .205 to .745 for exhaustion; ȕ .233 to .738 for disengagement), in 
support for H9 and H10, respectively.  
In regard to the direction of prediction from TSE to the dimensions of burnout, we 
found partial support for H11. Namely, as shown in Table 4, we found that the only 
statistically significant path was TSE predicting disengagement from Time 1 to Time 2 (ȕ = -
.075, p < .05). In regard to the direction of prediction from the dimensions of burnout to TSE, 
we found full support for H12 as all possible paths within M2 model were statistically 
significant. Namely, as also shown in Table 4, exhaustion at Time 1 negatively predicted TSE 
at Time 2 (ȕ = -.070, p < .05) and exhaustion at Time 2 negatively predicted TSE at Time 3 
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(ȕ = -.130, p < .001). In addition, disengagement at Time 1 negatively predicted TSE at Time 
2 (ȕ = -.120, p < .001) and disengagement at Time 2 negatively predicted TSE at Time 3 (ȕ = 
-.180, p < .001).  
Considering the effects of the covariates on TSE and the burnout dimensions at Time 
1 within the final cross-lagged path model, female teachers reported higher levels of 
exhaustion (ȕ = .311, p < .001) but not disengagement (ȕ = -.031, p >. 05). Teachers with 
more years of teaching experience had somewhat higher levels of both exhaustion (ȕ = .090, 
p < .001) and disengagement (ȕ = -.068, p < .01). Regarding the instructing educational level, 
middle school teachers reported lower levels of TSE than teachers instructing at other 
educational levels (ȕ = -.254, p < .001 and ȕ = -.250, p < .001 for the two models, 
respectively). Similarly, high school teachers reported lower levels of TSE than teachers 
instructing at other educational levels (ȕ = -.185, p < .001 and ȕ = -.182, p < .001, 
respectively). In addition, both middle- and high school teachers had higher levels of 
disengagement when compared to other groups of teachers (ȕ = .239, p < .001 and ȕ = .239, p 
< .001, respectively). 
Discussion 
The current study examined the associations between TSE and the two dimensions of 
burnout based on a three-wave panel design. Our aim was to examine whether current TSE 
levels were concurrently associated with current burnout levels as well as whether current 
TSE levels predicted future burnout levels and/or whether current burnout levels predicted 
future TSE levels. After establishing measurement invariance, we determined the best model 
describing the associations between TSE and the burnout dimensions and tested whether the 
models were invariant across time, gender, career stages of the teacher, and instructing 
educational levels. Additionally, we examined the associations between TSE and the 
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dimensions of burnout after controlling for the covariates (gender, years of teaching 
experience, and instructing educational level).  
As expected and consistent with previous review findings (Aloe et al., 2014; Zee & 
Koomen, 2016), TSE and both dimensions of burnout were concurrently associated with each 
other at each of the three time points both in models without and with covariates. This finding 
supports studies, which modelled self-efficacy and burnout at the same theoretical and 
empirical time point, including Skaalvik and Skaalvik (2010) who considered self-efficacy 
DQGEXUQRXWDVFRUUHODWHVDQGVLPXOWDQHRXVO\H[DPLQHGWKHWZRFRQVWUXFWV¶SUHGLFWRUVLH
perceived school context) and outcome (i.e., job satisfaction). Furthermore, current TSE 
levels predicted future TSE levels and current burnout levels predicted future burnout levels. 
These findings are in line with findings on the relative stability of these construct levels over 
time (e.g., Hakanen et al., 2008; Holzberger et al., 2013; Pas et al., 2012; Schaufeli et al., 
2011), which indicate that teachers will experience similar levels of TSE and burnout levels if 
no changes are made. 
Contrary to expectation, TSE levels did not consistently predict future burnout levels. 
The best fitting model was one containing paths from TSE to the burnout dimensions but 
only for adjacent times. In a full model including the covariates, TSE preceded 
disengagement only at one of the two possible intervals, indicating that TSE, may to some 
extent, be reciprocally associated with disengagement. However, given the specificity of the 
finding to only one burnout dimension and the inconsistency of this finding across the time 
intervals, it seems premature to conclude that TSE precedes burnout.  
On the other hand, burnout dimensions consistently predicted future TSE levels. The 
best fitting model was one containing paths from burnout dimensions to TSE but only for 
adjacent times. However, in a full model including the covariates, all relevant paths possible 
within this model were statistically significant. That is, both dimensions of burnout preceded 
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TSE at both time intervals. Overall, we found that experiencing burnout (both exhaustion and 
GLVHQJDJHPHQWPRUHVWURQJO\FRORUVRQH¶VIXWXUH76(OHYHOVWKDQTSE colors future burnout 
levels. It may suggest that the potency of a negative experience (e.g., burnout) is greater than 
DQHPRWLRQDOO\UHODWLYHO\QHXWUDOFRQVWUXFWHJHIILFDF\DERXWRQH¶VDELOLW\WRFDUU\RXWWDVNV
LQWKHLUMRELQDIIHFWLQJRQH¶VIuture states and experiences. 
Our findings on the temporal order of the two constructs challenge the assumption 
that TSE always predicts burnout (e.g., Schwarzer & Hallum, 2008) but are in line with 
theory and previous empirical findings. According to +REIROO¶V&RQVHUYDWLRQRI
Resource theory, prolonged exposure to stressors (e.g., lack of collegiality) results in resource 
depletion, which can be manifested as burnout symptoms. Such a state can KLQGHURQH¶V
ability to fill their resources and thus QHJDWLYHO\LQIOXHQFHVRQH¶VOHYHORIFRQILGHQFHDQGVHOI-
efficacy. Similarly, Byrne (1998) and Huberman (1993) have claimed that experiences of 
burnout symptoms can have negative effects on teachers, including their motivation, belief, 
and ability to perform well in their job. Our finding is also in line with empirical findings 
from two groups of researchers (Holzberger et al., 2013; Praetorius et al., 2017), who found 
using a German secondary mathematics teacher sample that TSE was predicted by (and does 
not predict) student-reported teaching quality. Their findings, too, challenged previous 
assumptions that TSE is a predictor by reporting that it was rather found to be an outcome 
variable.  
Consistent with our expectations, the associations between TSE and the burnout 
dimensions did not vary depending on time, gender, career stage of the teacher, nor 
instructing educational level. Although the trajectory of the TSE and burnout levels 
throughout time and career stages have been noted previously (e.g., Holzberger et al., 2013; 
Klassen & Chiu, 2010; Praetorius et al., 2017), the steadfastness of the TSE±burnout 
associations across these four factors are new findings. That is, it seems that unless active 
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strategies are undertaken, the effects of low TSE, burnout, and their consequences may carry 
over time whatever the gender, level of teaching experience a teacher has, and the educational 
level they instruct in.  
The persistence of TSE±burnout associations over time highlights that the factors 
associated with burnout need to be addressed, especially when teachers are showing or 
beginning to show symptoms of burnout. The need to address these factors are further 
VWUHQJWKHQHGE\6KRMLDQGFROOHDJXHV¶(2016) meta-analytic finding that the strength of the 
association between self-efficacy and burnout are stronger among teachers than among other 
occupational groups. Some studies have recommended that strategies should be employed to 
increase TSE levels as they are a protective resource factor against negative outcomes (e.g., 
Schwarzer & Hallum, 2008). However, our findings challenge the logic of this strategy since 
it is the burnout dimensions that consistently predict TSE and not necessarily the other way 
around. Thus, deploying strategies to increase TSE levels may have minimal effects. Our 
challenge to the logic of this strategy is bolstered by the findings from Zee and Kooman 
(2016), who reported in their review that TSE does not directly predict teacher attrition. 
Rather, teachers with low self-efficacy experience burnout, which in turn leads them to quit 
their jobs. In this light, to tackle teacher attrition and other negative outcomes, strategies may 
need to focus on preventing and/or ameliorating the burnout symptoms rather than raising 
TSE levels. Otherwise, it is possible that unless external measures are brought in to fill their 
resources (e.g., changes in the school culture), teachers will continue to experience the 
burnout symptoms and also show other signs of resource depletion, including low self-
efficacy, concurrently and in the future. 
Theoretical and Practical Implications 
Understanding the theoretical nature of a construct precedes any examination of its 
association with other constructs, as misrepresentation RIWKHFRQVWUXFW¶VQDWXUHFDQDIIHFWWKH
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conclusions one can draw from the findings. We observe that this nuanced understanding and 
representation are important in studying the construct of burnout. Although burnout is a 
multidimensional construct (Demerouti & Bakker, 2008; Maslach et al., 2001), some have 
examined the construct as a unidimensional one (e.g., Yu et al., 2015) to reduce model 
complexity and some have examined only one of its dimensions (e.g., Pas et al, 2012) 
perhaps to reduce survey DGPLQLVWUDWLRQWLPH:KHQZHH[DPLQHG76(¶VDVVRFLDWLRQs with 
exhaustion and disengagement separately, we found that the nature of the associations 
differed between the two dimensions. As such, we recommend future studies to model 
burnout as a multidimensional construct and to draw conclusions about the construct in 
general, only if there is a consistency between the dimensions of the construct. Statistically 
UHFRJQL]LQJDFRQVWUXFW¶VPXOWLGLPHQVLRQDOLW\ZLOOQRWRQO\FDSWXUHWKHQXDQFHGGHWDLOLQWKH
findings, it will also subsequently help theory development. 
Practically, teacher exhaustion and disengagement can be prevented and reduced with 
strategies that can be implemented at multiple levels, including at the individual, school, and 
teacher education program level. Teachers often find regulating their emotional resources 
difficult (Chang, 2009). Accordingly, pre-service and in-service teachers can learn to use 
effective cognitive emotion regulation strategies when experiencing negative events, such as 
positive reappraisal and putting events into perspective, to manage negative experiences 
(%XULü3HQH]Lü	6RULüGarnefski, Kraaij, & Spinhoven, 2001). Schools can also 
assist in the implementation of a variety of strategies. For example, Pas, Bradshaw, and 
Hershfeldt (2012) UHSRUWHGWKDWEXUQRXWZDVQHJDWLYHO\SUHGLFWHGE\WHDFKHUV¶SHUFHSWLRQVRI
preparedness in doing WKHLUMREWHDFKHUV¶SHUFHSWLRQVRIWKHFROOHJLDOOHDGHUVKLSDIILOLDWLRQ
with the school and staff, and parent and student involvement. Accordingly, schools may find 
implementing strategies to address these four factors (two of which are also predictors of 
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TSE) helpful in preventing their teachers from burning out, which will not only benefit the 
teacher emotionally, but also the school financially and the students academically.  
Teacher education programs can also integrate strategies and training as part of the 
curriculum. One particular strategy is to increase professional knowledge of the pre-service 
teachers. A study found that strengthening two aspects of professional knowledge (i.e., 
knowledge of learning and development, and knowledge of assessment) positively predicted 
a decrease in emotional exhaustion over time (Dicke, Parker, et al., 2015). A program 
focused on increasing classroom management skills may also be helpful as a study found that 
such training resulted in higher reports of well-being, including a reduction of emotional 
exhaustion (Dicke, Elling, Schmeck, & Leutner, 2015). These types of strategies may be 
helpful to prevent exhaustion and disengagement and enhance emotional well-being, which 
could form a part of pre-service teacher education and/or in-service professional development 
programs. 
Limitations and Future Directions 
Limitations exist within the study that future studies may wish to examine, such as 
testing the generalizability of our findings. The demographical characteristics of the current 
teacher sample are similar to that of the national teacher population in Croatia (Organization 
for Economic Cooperation and Development, 2015). Furthermore, the associations between 
self-efficacy and burnout may not vary across cultures (Shoji et al., 2016). Nevertheless, 
future studies may still wish to replicate our findings in different cultures as our sample was 
from Croatia. The Croatian educational system can be seen as unique in that it is 
characterized by humanistic values and didactic orientation, which has been undergoing 
transition and change within the globalization and European integration process (Cain & 
Milovic, 2010). Furthermore, the teachers in our study reported higher levels of self-efficacy 
when compared to teachers of other countries from previous studies (e.g., Holzberger et al., 
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2013; Praetorius et al., 2017; Schwarzer & Hallum, 2008). This result may be due to the truly 
higher levels of self-efficacy of Croatian teachers or due to these teachers using particularly 
high levels of self-serving strategies while answering the scale items (e.g., engaging in high 
levels of socially desirable responding). Whatever the case, replicating the study using other 
country samples may be beneficial.  
Furthermore, we collected self-report data for TSE and the burnout dimensions given 
that it LVWKHPRVWGLUHFWDQGFRPPRQZD\WRFDSWXUHRQH¶VLQQHUVWDWHVRUVXEMHFWLYHEHOLHIV. 
Some may argue that self-report data can be subject to social desirability and bias (Paulhus, 
2002) and may not be directly translated into actual behavior. In this light, future studies may 
benefit from collecting other sources of data, including other-reported (e.g., principal-report 
RIWHDFKHUV¶VHOI-efficacy) and behavioral data (classroom observation measures of belief 
practices), as well as data from teachers from other countries.  
We collected our data using a field study design, whereby teachers reported their 
levels of the burnout dimensions and TSE as they have been experiencing them at the three 
time points at six-month intervals. Greater time intervals and greater number of assessment 
points may clarify the strength of the temporal effect of our findings. Future studies may also 
seek to strengthen evidence on the directional relationship of the two constructs by using an 
intervention study design, whereby strategies are implemented to reduce teacher levels of 
exhaustion and disengagement so to examine whether the strategy has a longitudinal 
predictive effect on TSE levels.  
Lastly, the attrition analysis showed that teachers with somewhat higher levels of self-
efficacy and lower levels of exhaustion tended to drop out from this study at earlier time 
points of the data collection, implying the possibility that our results may have been biased. 
That is, a greater tendency of the better-adjusted teachers to drop-out from the study at earlier 
points may have resulted in a restriction of range of the data and consequently the reduction 
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in size of the established structural associations. Future studies may wish to employ 
additional strategies, such as offering increased amounts of incentives for each additional 
time point and ensuring that data is collected outside of marking and reporting periods, to 
ensure a relatively high retention rate. 
Conclusion 
In sum, this study clarified our theoretical and empirical understanding of the causal 
order and nature of the associations between self-efficacy and the dimensions of burnout 
(exhaustion and disengagement) in teachers. Specifically, our study findings contribute to 
previous study findings and arguments (Holzberger et al., 2013; Praetorius et al., 2017) that 
TSE should not necessarily be examined as an antecedent variable but as a consequential 
variable. Understanding the causal order of teacher-relevant constructs will help us not only 
in developing richer theory but also correctly implementing strategies to assist our teachers in 
their professional lives.  
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Table 1 
Descriptive Statistics, Cronbach Alphas, and Correlations for Demographics, Self-Efficacy, Exhaustion, and Disengagement  
Note7LPH WLPHSRLQW6( 6WDQGDUG(UURU&URQEDFKĮVDUHLQSDUHQWKHVHV** p < .01; * p < .05. 
 
Variable M SD Skewness 
(SE) 
Kurtosis (SE) 2 3 4 5 6 7 8 9 10 11 
1 Gender n/a n/a n/a n/a .05* .02 .02 -.01 .11** .06* .06* .05 -.04 -.05 
2 Experience (years) 15.28 10.50 0.50(0.45) -0.68(0.09) (n/a) .03 .07** .03 .07** .07** .00 .02 -.04 .05 
3 Self-efficacy T1 3.37 0.40 -0.06(0.05) 0.79(0.09)  (.84) .57** .62** -.38** -.32** -.34** -.43** -.38** -.39** 
4 Self-efficacy T2 3.33 0.41 -0.39(0.06) 0.43(0.13)   (.86) .61** -.31** -.40** -.33** -.36** -.49** -.38** 
5 Self-efficacy T3 3.29 0.44 -0.31(0.08) 0.14(0.15)    (.88) -.35** -.40** -.48** -.40** -.44** -.53** 
6 Exhaustion T1 2.22 0.51 0.11(0.05) 0.16(0.09)     (.84) .69** .62** .66** .51** .45** 
7 Exhaustion T2 2.17 0.48 0.14(0.06) 0.34(0.13)      (.84) .72** .52** .70** .56** 
8 Exhaustion T3 2.13 0.51 0.27(0.08) 0.58(0.15)       (.86) .50** .56** .71** 
9 Disengagement T1 2.01 0.47 0.21(0.05) 0.19(0.09)        (.76) .69** .63** 
10 Disengagement T2 2.02 0.47 0.19(0.06) 0.31(0.18)         (.80) .73** 
11 Disengagement T3 2.01 0.48 0.23(0.08) 0.39(0.15)          (.80) 
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Table 2 
Fit Statistics of TSE±Exhaustion Models 
 
Model 
number 
Model type ȤðGI CFI TLI RMSEA 
(90% C.I.) 
SRMR AIC 
Measurement Invariance Models       
1 Configural invariance over time 3890.42 (1302) .927 .920 .026 (.025, .027) .055 163917.771 
2 Metric invariance over time 3964.87 (1334) .926 .920 .026 (.025, .027) .055 163934.902 
3 Configural invariance across gender 5648.33 (2604) .917 .909 .028 (.027, .029) .061 161887.901 
4 Metric invariance across gender 5701.84 (2658) .917 .911 .028 (.027, .029) .063 161842.781 
5 Configural invariance across career stages 6911.11 (3906) .916 .908 .028 (.027, .029) .063 157214.476 
6 Metric invariance across career stages 7029.55 (4014) .916 .910 .028 (.027, .029) .068 157130.671 
7 Configural invariance across educational levels 6905.32 (3906) .915 .907 .028 (.027, .029) .065 155966.735 
8 Metric invariance across educational levels 7028.01 (4014) .915 .909 .028 (.027, .029) .071 155891.269 
Higher-Order Autoregressive and Cross-Lagged Path Models       
9 M1 full-forward model; includes both first- and higher-order stability and cross-
lagged paths 
3964.87 (1334) .926 .920 .026 (.025, .027) .055 163934.902 
10 M2 includes first- and higher order stability paths but only first-order cross-
lagged paths 
3968.84 (1336) .926 .920 .026 (.025, .027) .056 163935.116 
11 M3 includes first-order stability paths and first- and higher-order cross-lagged 
paths 
4063.11 (1336) .923 .917 .026 (.025, .027) .059 164039.837 
12 M4 includes only first-order stability and cross-lagged paths 4069.53 (1338) .923 .917 .026 (.025, .027) .060 164044.237 
Structural Invariance Models 
13 M2 with stability and cross-lagged paths unconstrained over time  3968.84 (1336) .926 .920 .026 (.025, .027) .056 163935.116 
14 M2 with stability and cross-lagged paths constrained over time   3992.41 (1340) .925 .920 .026 (.025, .027) .057 163954.523 
15 M2 with stability and cross-lagged paths unconstrained across gender 5779.71 (2664) .915 .909 .028 (.027, .029) .065 161918.355 
16 M2 with stability and cross-lagged paths constrained across gender 5803.02 (2674) .915 .909 .028 (.027, .029) .068 161923.657 
17 M2 with stability and cross-lagged paths unconstrained across career stages 7107.06 (4023) .914 .908 .028 (.027, .029) .070 157204.821 
18 M2 with stability and cross-lagged paths constrained across career stages 7118.07 (4043) .914 .909 .028 (.027, .029) .071 157179.071 
19 M2 with stability and cross-lagged paths unconstrained across educational levels 7100.01 (4023) .913 .907 .028 (.027, .029) .072 155959.750 
20 M2 with stability and cross-lagged paths constrained across educational levels 7125.14 (4043) .913 .907 .028 (.027, .029) .074 155950.265 
Final Cross-Lagged Path Model with Covariates       
21 M2 with effects of covariates at T1  4734.11 (1544) .907 .901 .027 (.026, .028) .055 153390.275 
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Table 3 
Fit Statistics of TSE±Disengagement Models 
Model 
number 
Model type ȤðGI CFI TLI RMSEA 
(90% C.I.) 
SRMR AIC 
Measurement Invariance Models       
1 Configural invariance over time 3258.91 (1302) .939 .933 .022 (.021, .023) .041 168792.747 
2 Metric invariance over time 3310.29 (1334) .938 .934 .022 (.021, .023) .043 168781.784 
3 Configural invariance across gender 4961.49 (2604) .929 .922 .025 (.024, .026) .049 166716.990 
4 Metric invariance across gender 5028.78 (2658) .929 .923 .025 (.024, .026) .054 166686.784 
5 Configural invariance across career stages 6288.81 (3906) .927 .919 .025 (.024, .026) .053 162087.564 
6 Metric invariance across career stages 6404.85 (4014) .926 .921 .025 (.024, .026) .059 161999.484 
7 Configural invariance across educational levels 6328.99 (3906) .924 .916 .026 (.024, .027) .055 160586.369 
8 Metric invariance across educational levels 6483.19 (4014) .922 .917 .025 (.024, .027) .061 160542.994 
Higher-Order Autoregressive and Cross-Lagged Path Models       
9 M1 full-forward model; includes both first- and higher-order stability and cross-
lagged paths 
3310.29 (1334) .938 .934 .022 (.021, .023) .043 168781.784 
10 M2 includes first- and higher order stability paths but only first-order cross-
lagged paths 
3318.63 (1336) .938 .934 .022 (.021, .023) .043 168786.609 
11 M3 includes first-order stability paths and first- and higher-order cross-lagged 
paths 
3384.43 (1336) .936 .931 .023 (.022, .024) .045 168859.335 
12 M4 includes only first-order stability and cross-lagged paths 3408.24 (1338) .935 .931 .023 (.022, .024) .047 168883.985 
Structural Invariance Models 
13 M2 with stability and cross-lagged paths unconstrained over time  3318.63 (1336) .938 .934 .022 (.021, .023) .043 168786.609 
14 M2 with stability and cross-lagged paths constrained over time   3424.45 (1340) .935 .930 .023 (.022, .024) .047 168896.246 
15 M2 with stability and cross-lagged paths unconstrained across gender 5161.07 (2664) .925 .920 .025 (.024, .026) .054 166821.823 
16 M2 with stability and cross-lagged paths constrained across gender 5187.19 (2674) .925 .919 .025 (.024, .027) .057 166830.096 
17 M2 with stability and cross-lagged paths unconstrained across career stages 6547.65 (4023) .922 .917 .026 (.024, .027) .060 162141.544 
18 M2 with stability and cross-lagged paths constrained across career stages 6565.36 (4043) .922 .917 .025 (.024, .027) .062 162124.569 
19 M2 with stability and cross-lagged paths unconstrained across educational levels 6628.12 (4023) .918 .913 .026 (.025, .027) .064 160687.434 
20 M2 with stability and cross-lagged paths constrained across educational levels 6648.13 (4043) .918 .913 .026 (.025, .027) .064 160675.299 
Final Cross-Lagged Path Model with Covariates       
21 M2 with effects of covariates at T1  4137.231 (1544) .917 .912 .024 (.024, .025) .044 158077.659 
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Table 4 
Standardized Factor Loadings and Path Coefficients of Final Cross-Lagged Path Models with Covariates 
 TSE±Exhaustion model TSE±Disengagement model 
Parameter estimate TSE Exhaustion TSE Disengagement 
Factor loadings .540-.703*** .461-.792*** .546-.709*** .337-.700*** 
Stability paths     
T1ĺT2 .626*** .745*** .582*** .738*** 
T2ĺT3 .335*** .623*** .299*** .627*** 
T1ĺT3 .416*** .205*** .397*** .233*** 
Cross-lagged effects TSE ĺ Exhaustion Exhaustion ĺ TSE TSE ĺ Disengagement Disengagement ĺ TSE 
T1ĺT2 -.046 -.070* -.075* -.120*** 
T2ĺT3 -.044 -.130*** -.007 -.180*** 
Effects of covariates at T1     
Gender .036 .311*** .034                  -.031 
Experience (years) .028 .09*** .026 .068** 
Middle school level -.254*** .091 -.250*** .239*** 
High school level -.185*** .071 -.182*** .239*** 
Note. Gender is coded 0=male, 1=female; Middle school level is coded 1=middle school teachers, 0=elementary and high school teachers; High 
school level is coded 1=high school teachers, 0=elementary and middle school teachers.  
Effects of gender and educational levels were based on StdY standardization (i.e., standardization of dependent variables only) with Mplus. All 
other effects are based on StdYX standardization.  
*p<.05, **p<.01, ***p<.001. 
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Figure 1. Hypothesized structural models.  
Note. Higher-order paths are presented in dashed lines. 
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Appendix 
Comparison Across Time and Comparison on Variables Between Completers and 
Noncompleters 
 
Table A1 
7HDFKHUV¶Demographics Across Time  
Variable Time 1 
N (%) 
Time 2 
N (%) 
Time 3 
N (%) 
Gender  Male  492 (16.6) 202 (13.4) 110 (12.3) 
 Female 2474 (83.4) 1308 (86.6) 784 (87.7) 
Educational level Class teachers 867 (30.3) 473 (32.4) 325 (37.6) 
 Middle-school teachers 1056 (36.9) 530 (36.3) 339 (39.2) 
 High-school teachers 935 (32.7) 456 (31.3) 200 (23.1) 
Career stage  Early Career 400 (27.2) 400 (27.2) 213 (24.3) 
 Middle Career 1412 (48.9) 756 (51.3) 482 (55.0) 
 Late Career 667 (23.1) 317 (21.5) 181 (20.7) 
Note. Only valid responses are shown.  
 
Table A2 
Comparison on Variables Between Completers and Non-Completers  
 Time 1 
Variable Experience TSE Exhaustion Disengagement 
 M (SD) M (SD) M (SD) M (SD) 
Completers (T1+T2) 15.24 (10.17) 3.35 (0.39) 2.25 (0.51) 2.01 (0.46) 
Non-completers (T1) 15.33 (10.82) 3.38 (0.41) 2.18 (0.51) 2.00 (0.48) 
Completers (T1+T2+T3) 15.50 (9.89) 3.34 (0.40) 2.25 (0.50) 2.01 (0.45) 
Non-completers (T1+T2) 14.86 (10.57) 3.37 (0.38) 2.26 (0.52) 2.02 (0.46) 
 Time 2 
 Experience TSE Exhaustion Disengagement 
 M (SD) M (SD) M (SD) M (SD) 
Completers (T1+T2+T3) 16.10 (9.89) 3.32 (0.41) 2.18 (0.47) 2.03 (0.46) 
Non-completers (T1+T2) 15.79 (10.75) 3.36 (0.41) 2.16 (0.50) 2.01 (0.49) 
Note. TSE = Teacher Self-Efficacy; T= Time point. 
 
 
